Expression and colocalization of NADPH-diaphorase and heme oxygenase-2 in trigeminal ganglion and mesencephalic trigeminal nucleus of the rat.
Carbon monoxide (CO) and nitric oxide (NO) are two endogenously produced gases that can function as second messenger molecules in the nervous system. The enzyme systems responsible for CO and NO biosynthesis are heme oxygenase (HO) and nitric oxide synthase (NOS), respectively. The present study was undertaken to examine the distribution of HO-2 and NOS of the trigeminal primary afferent neurons of the rat, located in the trigeminal ganglion (TG) and mesencephalic trigeminal nucleus (MTN), using histochemistry and immunohistochemistry. NADPH-d staining was found in most neurons in TG. The intensely NADPH-d-stained neurons were small- or medium-sized, while the large-sized neurons were less intensely stained. Immunocytochemistry for HO-2 revealed that almost all neurons in TG expressed HO-2, but they did not appear cell size-specific pattern. NADPH-d and HO-2 positive neurons appeared the same pattern, which was NADPH-d activity and HO-2 expression progressively declined from the caudal to rostral part of the MTN. A double staining revealed that the colocalization of NADPH-d/HO-2 neurons was 97.3% in TG and 97.6% in MTN. The remarkable parallels between NADPH-d and HO-2 suggest that NO and CO are likely neurotransmitters and mediate the orofacial nociception and sensory feedback of the masticatory reflex arc together.